Background: Introduction Occupational contact dermatitis is the commonest occupational skin disease and hands are affected the most. Among healthcare workers, nurses have the highest prevalence of occupational hand contact dermatitis (OHCD). Prevalence of OHCD varies between countries and it shows an increasing trend. OHCD can cause economically burden to a country, reduce the quality of life of a nurse and increase the risk of cross infection. The aim of this study was to identify the prevalence factors associates with OHCD.
Introduction

Background
Occupational dermatoses or also known as occupational skin disease is defined as a pathological condition of the skin due to exposure from occupation which can be a major causal or contributory factor of the skin lesion (Kanerva, Elsner, Wahlberg & Maibach, 2000) . Approximately 70 to 90% of occupational skin disease is due to occupational contact dermatitis (Smedley, 2011) . It is described as an inflammatory skin disorder that occurs due to contact of external agents such as irritant and allergen at a workplace (Nixon & Frowen, 2006) .
Eighty percent of occupational contact dermatitis occurs on hand (Sasseville, 2008) as it is the first area to be exposed with allergen or irritant substances at higher frequency than other body parts (Rohna, Ganesapillai, & Salbiah, 1999) . Exposure to these substances will impair the protection from skin barrier and lead to hand contact dermatitis. (Royal College of Physicians, 2011) . Staff nurses are often exposed to substances such as hand disinfectant and various chemical which predisposed them to occupational hand contact dermatitis (Akan, Toyran, Erkocoglu, Kaya & Kocabaş, 2012) . Frequent hand washing and prolonged glove wearing also called as wetwork, contributes to higher risk of occupational hand contact dermatitis among staff nurses (Behroozy & Keegel, 2014) A statistic from an occupational skin surveillance scheme of Great Britain (EPIDERM) showed that prevalence of occupational hand contact dermatitis among staff nurses in that country was 25 cases per 100 000 per year from 2007 to 2016 (Health and Safety Executive, 2016) . Netherland documented the prevalence of 29 per 100 000 cases of occupational hand contact dermatitis among staff nurses (Netherlands Centre for Occupational Diseases, 2012) .In previous epidemiology studies from different countries that were carried out among nurses the prevalence of occupational hand contact dermatitis ranged from 7% in Saudi Arabia (Kokandi, 2017) to 65% in the United State of America (Lampel, Patel, Boyse, O 'Brien, & Zirwas, 2005) .
In Malaysia, occupational skin disease as documented by the Social Security Organisation Malaysia (SOCSO) shows an increasing pattern from 2011 to 2015 (SOCSO, 2017). However, this pattern is not parallel with the data that has been received by Department of Safety and Health Malaysia (DOSH, 2017) in the same time frame whereby it shows a lower and fluctuating pattern.
Occupational hand contact dermatitis is not a life-threatening disease, however, it may impair quality of life of a patient, such as affecting emotions, work performance, daily activities and patient's social and interpersonal relationship (Lau, Burgess, Nixon, Dharmage, & Matheson, 2011) . Occupational hand contact dermatitis also has a huge economic burden as it can cause loss of productivity due to sick leave taken from the work ( Diepgen, Scheidt, Weisshaar, John, and Hieke, 2013) . Occupational hand contact dermatitis also caused skin infection which trigger cross-infection between nurses and patient as well as infection from a patient to a nurses such as Human Immunodeficiency Virus (HIV), Hepatitis B and C (Gould, 2003) . It
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World Health Organization emphasized on the importance of hand washing especially to prevent cross infection between health care workers and patient. However, frequent hand washing in a shift was found to increase two time risk of occupational hand contact dermatitis (AOR 2.0 95% CI 1.2-3.4) (Smith, Adachi, Mihashi, Kawano & Ishitake, 2006) . Wearing gloves, especially in long duration, will increase the risk of getting occupational hand contact dermatitis (Hamnerius et.al, 2018) . Type of glove used also influenced the risk of occupational hand contact dermatitis (Smith, Ohmura & Yamagata, 2003 ; Smith, Wei, Zhao & Wang, 2005) .
Therefore this study was done to determine the prevalence of occupational hand contact dermatitis and its associated factors among staff nurses in one of the hospitals in Selangor.
Materials and Methods
A cross sectional study was conducted in Hospital Selayang which was located in the Gombak District, Selangor. This hospital is equipped with 960 inpatient beds and provides 20 clinical disciplines. Data was collected from 9 th May 2018 till 1 st June 2018.
The study population are staff nurses who work at Hospital Selayang. Staff nurses in this study is defined as nurses who hold diploma or degree in nursing. The inclusion criteria was Malaysian citizen and has been working more than a year at Hospital Selayang. Head of nurses (sister) and staff nurses who were on maternity, medical and study leave during the study conducted and staff nurses who worked in the specialist clinic were excluded from this study.
A number of 206 responded who fulfilled the selection criteria were selected by computer generated simple random sampling.
This study used a self-administrated pre-validated (Cronbach Alpha values were between 0.6 to 0.8) questionnaire adapted from Smit 1992 (Smit, Coenraads, Lavrijsen & Nater, 1992) and Nordic Occupational Skin Questionnaire 2002 . It consisted of 44 questions in four divided sections. Section A is on socio-demographic factors. Section B on occupational related factors. Atopy and allergy history were asked in Section C. Section D determined the occupational hand contact dermatitis's status based on Smit 1992's criteria. Respondents were asked if they had signs and symptoms of hand dermatitis in the past 12 months, followed with question if they have any of the sign and symptoms of hand dermatitis last for more than 3 weeks. Lastly, respondents were asked if the sign and symptom of hand dermatitis occurred more than once in the past 12 months. Diagnosis of hand dermatitis is made if someone presented with at least two symptoms of hand dermatitis and answered yes to duration or recurrent episode of hand symptoms (Smit et al, 1992) International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
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Open Access: e-Journal Data were analysed using Statistical Analysis of Social Sciences System (SPSS) Version 23. A descriptive statistical analysis was performed by using frequencies, percentage median and interquartile range regarding the prevalence of occupational contact dermatitis of hands and its associated factors. Chi square test was used to measure the association between two categorical variables with occupational hand contact dermatitis. All hypotheses tests were two sided and the level of significance α was set at 0.05.
Ethical approval for this study was obtained from two committees. First, the Medical Research and Ethics Committee (MREC) of Ministry of Health (MOH) as this study was conducted in a government hospital (Hospital Selayang) and second from Ethics Committee for Research Involving Human Subjects Universiti Putra Malaysia or Jawatankuasa Etika Universiti untuk Penyelidikan Melibatkan Manusia (JKEUPM). Informed consents were obtained from the respondents prior to data collection.
Result
The response rate for this study was 100%. A number of 106 respondents reported to have minimum one symptom of occupational hand contact dermatitis. However, only 26.2% (54) of the respondent fulfilled Smit 1992's criteria, therefore the twelve-month prevalence of occupational hand contact dermatitis in this study is 26.2%.
The respondents, aged from 23 to 50 years old with the median age was 29 years old with interquartile rate (IQR) of 9 years. Only one of the respondent was male. Majorities of the respondent are Malay and hold a diploma in nursing. Table 1 shows majority of respondents (70.4%, 145) are married. The respondent's minimum working duration was a year and the longest duration was 35 years with a median of 5 years. The distribution of the respondent almost equal to medical/ paediatric, surgical, intensive care, operation theatre. Majority of the respondents worked in a shift, for 40 to 68 hour per week. Majority of the respondents (168) worked in an extended hour ranged between one to 25 hours per week. International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. None of the factors in the sociodemographic and employment are significantly associated with occupational hand contact dermatitis. Table 3 shows association between wearing glove factors with occupational hand contact dermatitis. Hours wearing glove per week had significantly associated with occupational hand contact dermatitis with p-value of 0.037. Another factor that was found to be significant was having skin problem due to glove (p-value less than 0.01). Frequency of wearing glove per week and type of glove used were not significant in this study. Having skin symptom due to hand washing was the only factors of hand washing that was statistically significant in this study with p-value less than 0.001. the remaining factors that had been studied was found not significant as shown in table 4. Table 5 showed association between atopy and allergy history with occupational hand contact dermatitis. Eczema history has significant association with occupational hand contact dermatitis with p-value less than 0.01. Allergy history also was found to be significant in this study with p-value less than 0.001. Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
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The prevalence of occupational hand contact dermatitis in this study was 26.2% which was higher compared to a study conducted in Saudi Arabia (7.7%) among 183 staff nurses, even though both of these study used the same diagnostic criteria. This can be explained as, half of the staff nurses participated in latter study was selected from non -clinical department meanwhile, the respondents in the current study were selected only from the clinical department (Kokandi, 2017) .
Another study which was conducted in Australia among 148 staff nurses found 50% of the respondents had occupational hand contact dermatitis. In this study, the higher prevalence of occupational hand contact dermatitis were attributed due to the culture of initiating an report to supervisor regarding the symptoms of the hands (Smith et.al, 2005) The prevalence of occupational hand dermatitis also varied even though the same studies method was applied in the same country such as in Japan which the first study was conducted in 2003 among 305 staff nurses and found prevalence of 35% (Smith et al., 2003) . However, a higher prevalence of 53.3% was documented in later study of 860 staff nurses (Smith et al., 2006) . This differences can be attributed due to the larger sample size in the later study which give rise higher prevalence of occupational hand contact dermatitis.
There were many other factors that may contribute to the variety result yield previously. The commonest reason was due to recall bias as these studies were using questionnaire that required them to recall all the symptoms that they might experience throughout the past 12 months which lead to inaccuracy and lower the prevalence of occupational hand contact dermatitis (Kokandi, 2017) . In this study 103 respondents (50%) presented with at least one 
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Open Access: e-Journal symptom of hand dermatitis. Therefore there was a possibility that the actual prevalence of occupational hand contact dermatitis among respondent in this study would be higher than 26.2%. However, as there was no physical examination done on the respondents, therefore, there was no concrete evidence to confirm it.
Another factor affecting the differences in prevalence was due to the diagnosis of occupational hand contact dermatitis which is depending on respondents own assessment of their skin's condition. This study was conducted among staff nurses who hold diploma or degree of nursing, therefore, the assessment of hands' symptoms is reliable compared to the general population (Smith et al., 2005) .
In this study six factors were found to be statistically significant associated with occupational hand contact dermatitis which are hours wear glove per week, having skin problem due to glove, frequency of hand washing per shift, having skin symptom due to handwashing, eczema history and allergy history.
Wet work comprises of two component which are wearing occlusive glove more than two hours and frequency of hand washing more than twenty time per shift (Behroozy & Keegel, 2014) . Occlusive glove such as latex and nitrile glove had been used in this respective hospital by the healthcare workers when performing procedures. In this study majorities of the respondents who had occupational hand contact dermatitis are those who wore glove more than 10 hours per week. This finding was consistent with a study that was conducted in Canada by Nichol et.al. (2016) which was done among 183 health care worker. This finding could be explained by the nature of occlusive glove that trapped heat and sweat of the wearer which are causing an impairment on the skin's barrier function. The longer duration of wearing glove will further worsen the skin's condition (Behroozy & Keegel, 2014) . Smith, Adachi, Mihashi, Kawano, & Ishitake, (2006) found hand symptom following wearing latex glove had five time increased risk of occupational hand contact dermatitis (AOR 5.2, ). This finding was similar with a study conducted in Finnish Hospital. In this study, healthcare workers were found to have at least one dermal symptoms not only upon wearing latex glove but also with wearing vinyl glove. They documented 44% of skin symptom that occurred was due to latex glove and 21% was due to vinyl glove. However, this finding was found to be not statistically significant in multiple logistic regression (Kujala & Reijula, 1995) .
In this current study, skin symptoms that occurred due to hand washing liquid or soap was found to be significantly associated with occupational hand contact dermatitis. It was similar with a finding by Visscher, Canning, Said, Wickett and Bondurant, (2006) . In their study they found significant skin symptoms following hand washing between healthcare worker and non-healthcare worker (p-value < 0.001). This is because heath care workers have more frequent use of soap or, surfactant cleanser and water compared to non-healthcare workers.
There is significant association found between history of eczema and occupational hand contact dermatitis in this study (p= 0.005). Many researchers found that a history of eczema was strongly associated with occupational hand contact dermatitis (Smith et al., 2006; Zhang, Zhang, Sun, Gao & Tong, 2017; Kokandi, 2017) . In a study conducted in Japan, eczema history was found to increase 2.7 times risk of occupational hand contact dermatitis (OR 2.7, International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
Open Access: e-Journal 95% CI 1.8-4.0) (Smith et al., 2006) . A similar finding was found in Northern China whereby the risk of occupational hand contact dermatitis is 5 fold higher with the presence of eczema history (Zhang et al., 2017) . This was because skin with eczema/ atopy more prone to be irritated and the healing process or repair of the skin take longer time (Smith et. al., 2003) . It is also contributed due to disruption of the skin physiological protection and impairment of immune system of the respondent with eczema or atopic dermatitis (Lan et al., 2011) This predisposed a person with atopy skin/ eczema with occupational hand contact dermatitis (Smith et al., 2006) .
In this study 50 (24.3%) of the respondents was reported to have an allergy reaction to substances such as animal fur, medicine, food and beverages and metal. Twenty four of them were found to have occupational hand contact dermatitis and it is statistically significant (pvalue =0.005). This is supported by previous studies which showed a significant association between history of allergy and occupational hand contact dermatitis. Research in Japan found a respondent with allergy history had 3.7 times risk to get occupational hand contact dermatitis (OR 3.7, 95% CI 2.1-6.6) (Smith et al., 2003) . This finding was similar with a research in China that showed a significant association between current allergy histories with occupational hand contact dermatitis by an increment of a 4.6-time risk of the disease (OR 4.6, 95% CI 1.4-15.0) (Smith, Wei, Kang, & Wang et al., 2004) . Another study that had significant study was conducted in Saudi Arabian with a p-value of 0.015 (Kokandi, 2017) .
Allergic reaction is a type of hypersensitivity reaction mediated either by Immunoglobulin E (IgE) or T-cell mediated hypersensitivity reaction (delayed hypersensitivity) (Delves, 2018) . History of allergic reaction to any substances had been recorded as the most important factor associated with occupational hand contact dermatitis. This was because, the skin became more prone to irritation by lowering the irritation threshold in a person with allergy history (Smith et al., 2006) .
Conclusion and recommendation
Finding from this study showed that occupational hand contact dermatitis is a problem among clinical staff nurses. As demonstrated in this study, skin symptom following wearing glove has 6 times higher risk of occupational hand contact dermatitis. This problem should be tackled base on case by case basis. Nurses who developed skin symptom following wearing any type of glove should be identified earlier so that a suitable type of glove could be given to them. The alternative gloves should be available in sterile and non-sterile glove, depending on the requirement of a procedure.
Other intervention such as skin care programme which emphasizes on education and advice regarding occupational hand contact dermatitis can be introduced to the staff nurses who presented with skin symptom following hand washing or glove wearing. Advice on the use of the glove, proper hand washing and correct drying techniques afterward should be given to this group of staff nurses as a priority.
History of skin allergy to substances is also another aspect to be concerned. Pre-employment and pre-placement assessment of staff nurses is very important to explore past allergy history
